The feral burro (Equus asinus) is considered a pest by many in several western states, yet little information is presently available on diet and habitat preference. Browning (1960) presented data from 20 stomach samples representing spring and fall diets in Cottonwood Canyon, Death Valley National Monument. McMichael (1964) reported on the analysis of 9 stomach samples collected in the spring and summer in the Black Mountains, northwestern Arizona. Hansen and Martin (1973) analyzed burro dung collected in the western end of the Grand Canyon and assumed the sample constituted the annual diet. In the present study, fresh dung was collected monthly for microscopic analysis to determine the annual diet of burros in the Chemehuevi Mountains.
The feral burro (Equus asinus) is considered a pest by many in several western states, yet little information is presently available on diet and habitat preference. Browning (1960) presented data from 20 stomach samples representing spring and fall diets in Cottonwood Canyon, Death Valley National Monument. McMichael (1964) reported on the analysis of 9 stomach samples collected in the spring and summer in the Black Mountains, northwestern Arizona. Hansen and Martin (1973) analyzed burro dung collected in the western end of the Grand Canyon and assumed the sample constituted the annual diet. In the present study, fresh dung was collected monthly for microscopic analysis to determine the annual diet of burros in the Chemehuevi Mountains.
Study Area
The Chemehuevi Mountains are located approximately 15 km south of Needles, Calif., on the western bank of the Colorado River. An Seasonal springs and seeps support various elements of the riparian vegetation, as well as sparse stands of annual grasses. Grasses, both annual and perennial, were essentially absent from other habitats within the study area. The ephemeral water sources rarely provided drinking water for burros during 1974. In a region where the annual precipitation averages 114 mm, the Colorado River is the only permanent source of water.
Methods
Field observations on habitat use were amassed throughout a yearlong study of the microdistributional patterns of feral burros in the Chemehuevi Mountains (Woodward, 1976) . During the daylight hours of at least 15 days each month of 1974, the habits and movements of marked, free-roaming burros were recorded. Each time a burro was sighted, it was noted in which type of habitat it occurred. Each individual observation was considered a hit in order to calculate frequency of habitat use.
Fresh feces were collected whenever it was possible to do so without disturbing burros under observation. Composite samples for each month were analyzed at the Fecal Composition Analysis Laboratory, Arizona State University. Twenty random microscope fields were read on each of 20 slides for each month. Plant fragments were matched to those in a reference slide collection made from plants collected in the Chemehuevi Mountains. Frequency of occurrence of each identifiable species was converted to percent relative density, which has been determined to be similar to the percent dryweight composition (Sparks and Malechek, 1968 ). the three types of habitat (Fig. 1) gives a general view of habitat use throughout the year. Burros were observed between 60 (January) and 78.7 (March) percent of the time on the interfluves during the winter months. Major washes were used only as avenues of travel to the Colorado River for water. When the trek was made (at approximately 3-day intervals) little time was spent foraging in the arroyos. The burros proceeded at a steady pace of 2 miles an hour downstream to the water's edge. They drank uninterruptedly for about 2 minutes, then paused only 10 to 20 minutes in the riparian zone before heading upstream and back onto the interfluves. Much of the ten or more minutes spent in the riparian zone was used to consume the salt-encrusted soil beneath saltcedars. No browsing was observed in the riparian habitat during the winter. If water was available in tinajas, springs, or channel gravels of washes, burros did not visit the river or the riparian vegetation.
of 2 years of drought and the subsequent removal of cured annuals, burros spent less time on the interfluves in December 1974 than in the previous January. When a sparse cover of winter annuals sprouted in March and April, 1975 , burros were again observed over 60% of the time on the interfluves.
Movement was highly restricted in January through March. The distance covered by an individual burro in the course of a day was often less than 1.5 km. A given group of burros (usually 2 to 5 animals) could often be located the following day within 0.75 to 1.5 km of where they had been observed the previous evening.
Thirty-nine plant species (including four unknowns) were identified in the burro diet for 1974 (Table 1) . Desert Indianwheat and palo Verde were by far the most common items. Together with arrowweed and mesquite, they formed over 50% of the annual diet. Prominence in the diet varied seasonally among these four elements. The annual desert Indianwheat responds only to winter precipitation. When it sprouted and was abundant between February and June, it formed the bulk of the diet (Fig. 2) . Arrowweed and palo Verde gained dominance (each contributing over 15% of the diet) as the annual forb layer was depleted and as warmer weather kept the burros close to the river in late May and June. In July and August, mesquite was a principal food item, and desert Indianwheat lost its importance. This change reflects in part the high temperatures which kept burros in the riparian zone, but also the ripening and dropping of With the approach of spring (April) and summer (June) and the greening of perennials, burros began to spend more time foraging in the washes. By July, burros were rarely seen on the interlluves after dawn, and 58.5% of observed burros were sighted in the washes. At that time ambient temperatures reached 48°C in the afternoons, and burros sought shade under palo verdes, mesquites, and saltcedars. The typical diurnal pattern of movement was for burros to move into the washes early in the morning (0600 to 0700 hours) and to reach the mouths of the washes by midmorning (0900 to 1000 hours). They spent all day hidden in the pockets of saltcedar and mesquite which edge the Colorado River. At about 1730 hours, the burros moved back into the washes and grazed and browsed until dark, slowly working their way upstream. At dawn they could be found on the interlluves 1.5 to 3 .O km from the river.
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As the weather cooled in September and October, burros abandoned the riparian zone for the washes. Probably because mesquite beans and the paucity of annuals. With the lower temperatures of autumn, the two riparian species (arrowweed and mesquite) lessened in importance; but palo Verde remained heavily utilized throughout the latter half of the year. The drop in palo Verde in December was compensated for by a marked increase to 18.3% in the consumption of burrobush, which had responded to a November rainfall.
Discussion
The 1974 diet of feral burros in the Chemehuevi Mountains consisted of 3.9% grasses, 30.1% forbs, and 6 1.1% browse. An additional 4.9% was unknown species, three of which were undoubtedly winter annuals overlooked in plant collecting. Published analyses of burro diets from other localities indicate a lesser dependence on browse than in the Chemehuevi Mountains, but none of these studies truly presents an annual diet. From fall and spring stomach samples, Browning (1960) determined the annual diet of burros in Death Valley to consist of 10 .O% grasses, 39.0% forbs, and 5 1 .O% browse. Using the same fecal composition analysis methods employed in the Chemehuevi study, Hansen and Martin (1973) data reveal the annual burro diet in the western Grand Canyon to contain 6 1 .O% grasses, 1 lS%forbs, and 27.5% browse species. The latter study was based on 50 random samples of dried burro dung with no guarantee, however, that it was deposited over the course of an entire year. If Hansen and Martin's data should represent the annual diet of burros using a small, restricted area in the lower Grand Canyon, then the variations between their results and ours may merely reflect a difference in plant species composition between the two study areas and illustrate the versatility of the feral burro and the unspecialized nature of its food habits.
Burros may prefer grasses and forbs, as suggested by the heavy use of desert Indianwheat while it was available. The plant species composition of our study area, however, forces them to be predominantly browsers and to be highly opportunistic in their diet. Plant species variety in the diet of burros in the Chemehuevi Mountains reflects the diversity of plants germinating or leafing out in response'to sporadic precipitation. The greatest variety of plants occurred in the diet in February (28 species), April (25 species), and December (27 species). Each of these months was preceded by a month in which some rain 
